Production of hydroxyl radical by lignin peroxidase from Phanerochaete chrysosporium.
The mechanism for the production of hydroxyl radical by lignin peroxidase from the white rot fungus Phanerochaete chrysosporium was investigated. Ferric iron reduction was demonstrated in reaction mixtures containing lignin peroxidase isozyme H2 (LiPH2), H2O2, veratryl alcohol, oxalate, ferric chloride, and 1,10-phenanthroline. The rate of iron reduction was dependent on the concentration of oxalate and was inhibited by the addition of superoxide dismutase. The addition of ferric iron inhibited oxygen consumption in reaction mixtures containing LiPH2, H2O2, veratryl alcohol, and oxalate. Thus, the reduction of ferric iron was thought to be dependent on the LiPH2-catalyzed production of superoxide in which veratryl alcohol and oxalate serve as electron mediators. Oxalate production and degradation in nutrient nitrogen-limited cultures of P. chrysosporium was also studied. The concentration of oxalate in these cultures decreased during the period in which maximum lignin peroxidase activity (veratryl alcohol oxidation) was detected. Electron spin resonance studies using the spin trap 5,5-dimethyl-1-pyrroline-N-oxide were used to obtain evidence for the production of the hydroxyl radical in reaction mixtures containing LiPH2, H2O2, veratryl alcohol, EDTA, and ferric chloride. It was concluded that the white rot fungus might produce hydroxyl radical via a mechanism that includes the secondary metabolites veratryl alcohol and oxalate. Such a mechanism may contribute to the ability of this fungus to degrade environmental pollutants.